Plasma C4 concentrations were measured in insulin dependent diabetics with and without microangiopathy and in controls. The diabetics had significantly lower C4 values than controls (p <0 001), and patients with insulin dependent diabetes and microangiopathy had lower values than those without this complication (p <0001). There was a 7-1-fold increase in the prevalence of complications in the diabetics with low C4 values. Of 41 diabetics whose rate of albumin excretion was measured, 13 had increased rates and 11 of these had low C4 concentrations.
Introduction
Although the development of diabetic microangiopathy appears to be strongly related to poor long term metabolic control,' many patients remain relatively free of complications despite inadequate control while others develop problems within a few years after diagnosis. Probably genetic factors also influence the predisposition to complications.3 Controversy surrounds the possible influence of the HLA system,5 6 but support for an immunological basis for microangiopathy comes from studies showing raised values of circulating immune complexes7 and insulin binding capacity 8 in retinopathy and linear deposition of IgG on the glomerular basement membrane in nephropathy. 9 Recently about one quarter of insulin dependent diabetics have been shown to have low plasma concentrations of the fourth component of complement (C4) irrespective of age and duration of disease. 10 11 This might be due to either complement consumption or phenotypic variation, the latter having been described.12 There is a close correlation in C4 values between identical cotwins, even when discordant for diabetes, which suggests that a low C4 value is inherited." Plasma C4 is coded for by two separate loci,1 each with several variants resulting in a polymorphic system with the possibility of many different phenotypes. '4 In some people there is deficient expression of the gene, giving rise to low plasma concentrations of the protein. '3 We have studied the relation of plasma C4 concentrations in an unselected group of insulin dependent diabetics and their nondiabetic relatives to the prevalence of microangiopathy. Of the 36 non-diabetic relatives of insulin dependent diabetics with plasma C4 concentrations of 0-23 g/l or less, 9 (25%) also had low values-four out of 15 parents, three siblings, one child, and one first cousin. Table II shows association with low C4 value was further emphasised by the fact that many insulin dependent diabetics with a low C4 value but without clinical evidence of complications already showed an increased rate of albumin excretion, which is a predictor for diabetic nephropathy.11 Most subjects with a low C4 value and no microangiopathy had been diagnosed only within the past seven years and would not normally have been expected to develop complications until later, and half of those tested already showed increased albumin excretion.
Subjects and methods

Group
The explanation for this association is not clear, but one possibility is the relation of the C4 gene to the major histocompatibility complex. Insulin dependent diabetes is associated with various HLA haplotypes including HLA-B8, B15, DR3, and DR4, and genes controlling C4 are on the same chromosome 27 Another possibility is that the C4 gene products might be implicated in the pathogenesis of microangiopathy. Deficient expression of C4 might lead to failure of clearance of immune complexes resulting in local damage to blood vessel walls. 7 The C4 produced might also be functionally defective or be consumed. Our studies of the correlation relations between the individual complement proteins suggest activation, but the results are not conclusive. More data and determination of phenotypes should allow this to be assessed.
Studies of identical twins"' and our own family data suggest that a low C4 concentration in insulin dependent diabetes might be inherited. This implies that a low C4 value is due to abnormal phenotypic expression. The relation between C4 phenotypes and microangiopathy is being evaluated. Since seven subjects with severe complications (and all of the non-insulin dependent diabetics with complications) had normal C4 values other factors must also play a part.
We conclude that a low plasma C4 concentration is significantly associated with diabetic microangiopathy and might be a predictor of a subgroup of insulin dependent diabetics who have a particular propensity to develop severe microvascular disease.
